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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the weatherproof resin 
constituent which made the polyolefin resin which shows the weatherability which was excellent 
over the long period of time and its manufacture method, and the row contain this polyolefin resin to 
a base resin. 
[0002] 

[Description of the Prior Art] Poiyolefines, such as polyethylene arid polypropylene, are used on the 
outdoors where it is fabricated by various forms, such as a film, a sheet, and a pipe, for example, the 
weatherability of not only the interior of a room but many is called for as plastics, such as the film 
for agriculture, food or industrial use wrapping, a cover sheet, a water cutoff sheet, a protection pipe, 
and a covering fence. 

[0003] However, since the above-mentioned polyolefme generally has the fault which is easy to 
deteriorate in ultraviolet rays, its weatherability is inadequate, and in producing the above plastics, 
especially the plastic of an outdoor type with many opportunities **(ed) by sunlight, in order to aim 
at an improvement of the weatherability of this product itself, the method of blending an ultraviolet 
ray absorbent with a polyolefme is adopted. 

[0004] However, conventionally, since most well-known ultraviolet ray absorbents were low 
molecular weight compounds, it was holding the trouble of following many. 

[0005] That is, although the above-mentioned ultraviolet ray absorbent is low-molecular therefore, 
its vapor pressure is high, it transpires, in case a fabricating operation is blended and carried out to a 
resin, and a work environment is polluted or it is known that problems, such as soiling metal mold, 
will arise. Moreover, the above-mentioned ultraviolet ray absorbent was an added type, the bleed out 
of it was carried out with time [ in order to use it for a base resin, only mixing ] from the front face of 
the once obtained mold goods or a paint film, or it flowed out with'the water which contains rain, a 
detergent, etc. in an operating environment, and had a possibility that weatherability could not be 
given to a product for a long period of time. 
[0006] 

[Problem(s) to be Solved by the Invention] Then, the method of introducing an ultraviolet ray 
absorbent in a resin frame is directly advocated by JP,63-227575,A by adding the ultraviolet ray 
absorbent which has an unsaturation machine in a molecule at the time of the polymerization of a 
polyethylene resin. By the method of an indication in the above-mentioned official report, it is 
expected that resin mold goods without a possibility of starting evapotranspiration, a bleed out, etc. 
of this ultraviolet ray absorbent from a resin which is looked at by the conventional added type 
ultraviolet ray absorbent are obtained. 

[0007] However, in order that the ultraviolet ray absorbent to add might bar the polymerization 
reaction concerned, the problem of the physical properties of the polymer obtained falling arose, and 
it was difficult in the general polyolefme polymerization reaction using a CHIGURANATTA 
(Ziegler-Natta) catalyst etc., to use this technique as a matter of fact. 

[0008] Moreover, the method of making a polyolefme form into a direct graft the ultraviolet ray 
absorbent which has an unsaturation machine using a radical initiator or an electron ray is indicated 
by JP,7-l 103 1,A. However, the method of an indication also has low conversion in this official 
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- report, of cutting bridge formation, etc. of the chain of a polyolefine take place to it, and there are 
problems, like physical properties keep under low. 

[0009] -Furthermore, the method of changing into a macromolecule type ultraviolet ray absorbent is 
indicated by JP,4-298505,A by making the benzophenone type ultraviolet ray absorbent which has a 
hydroxyj group- react with an acid conversion polyolefine. 

[0010] However, it cannot be satisfied [ with a resin ] of the above-mentioned benzophenone type 
ultraviolet ray absorbent that the synergistic effect with that the field of the absorption wavelength 
which can be covered compared with a benzotriazol system or a screw benzotriazol system 
ultraviolet ray absorbent is narrow, a hindered amine light stabiliser, etc. cannot be desired etc. 
making sufficient weatherability over a long period of time give. 

[001 1] this invention is made in order to solve the above-mentioned trouble, it does not have 
vaporization, a bleed out, etc. of the ultraviolet ray absorbent from resin mold goods, and is to 
provide with a polyolefine constituent the resin in which weatherability was excellent over the long 
period of time and its manufacture method, and a row. 
[0012] 

[Means for Solving the Problem] The resin which this invention persons make fix the specific 
ultraviolet ray absorbent which has a hydroxyl group or a hydroxyalkyl machine by ester 
combination using a carboxyl group content denaturation polyolefine as a result of inquiring 
wholeheartedly that weatherproof polyolefm resin without a possibility of starting 
evapotranspiration, a bleed out, etc. of the ultraviolet ray absorbent from a resin should be 
developed, and is obtained finds out the fact that the weatherability which was excellent in the 
surprising thing over the long period of time is shown, and came to complete this invention. 
[0013] That is, the weatherproof polyolefm resin of this invention is characterized by fixing the 
ultraviolet ray absorbent which was chosen from the group which becomes a carboxyl group content 
denaturation polyolefine from (A) benzotriazol system ultraviolet ray absorbent which has a 
hydroxyl group or a hydroxyalkyl machine, (B) screw benzotriazol system ultraviolet ray absorbent, 
and (C) triazine system ultraviolet ray absorbent and which is a kind at least through ester 
combination. 

[0014] Since the ultraviolet ray absorbent is fixed by the denaturation polyolefine by ester 
combination, the weatherproof polyolefm resin of this invention has the feature as a macromolecule 
type ultraviolet ray absorbent which does not start evapotranspiration, a bleed out, etc. of this 
ultraviolet ray absorbent from a resin which is looked at by the conventional added type ultraviolet 
ray absorbent, and can give weatherability to a resin over a long period of time. 
[0015] Moreover, since the above-mentioned weatherproof polyolefm resin shows various resins and 
the compatibility which was especially excellent to the polyolefine, it can obtain the resin constituent 
which was excellent in weatherability over a long period of time by blending the weatherproof 
polyolefm resin concerned with various resins, especially a native polyolefine. 
[0016] Therefore, this invention can obtain the weatherproof resin constituent obtained by blending 
base resins, such as*a*native polyolefine, by making the aforementioned weatherproof polyolefm 
resin into a masterbatch. 

[0017] Like weatherproof polyolefm resin, even if the above-mentioned resin constituent carries out 
molding processing at an elevated temperature, an ultraviolet ray absorbent cannot vaporize easily, 
and since it is hard to carry out the bleed out of the ultraviolet ray absorbent from the obtained 
molding body surface, it has advanced weatherability over a long period of time. 
[0013] 

[Embodiments of the Invention] Hereafter, this invention is explained in detail. 

[0019] As an ultraviolet ray absorbent which has the hydroxyl group or hydroxyalkyl machine used 

by this invention, although a benzotriazol system ultraviolet ray absorbent, a SARISHI rate system 

ultraviolet ray absorbent, an oxalic acid anilide system ultraviolet ray absorbent, a diphenyl 

cyanoacrylate system ultraviolet ray absorbent, a triazine system ultraviolet ray absorbent, etc. are 

raised, for example, the thing which was chosen from the group which consists of a benzotriazol 

system ultraviolet ray absorbent, a screw benzotriazol system ultraviolet ray absorbent, and a triazine 

system ultraviolet ray absorbent especially and which use a kind at least is desirable. 

[0020] As a benzotriazol system ultraviolet ray absorbent used by this invention, it is general formula 
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(I):- [0021] 
[Formula 1] 




Rl shows a hydrogen atom, the alkyl group of carbon numbers 1-4, an aryl group, the alkoxy group 
of carbon numbers 1-4, or a halogen atom among [formula. R2 A hydrogen atom, a methyl group, 
the 3rd class alkyl group of carbon numbers 4-8, an aryl group, the alkoxy group of carbon numbers 
1-4, or a halogen atom is shown. R3 A hydroxyl group or the shape of a straight chain, and the 
hydroxyalkyl machine of the branched-chain carbon numbers 1-12 are shown. ] It comes out and the 
compound expressed is raised. 

[0022] The above-mentioned general formula (1) It is as follows when each basis shown is explained 
concretely. 

[0023] As an alkyl group of carbon numbers 1-4, alkyl groups, such as a methyl, ethyl, a propyl, an 
isopropyl, butyl, an isobutyl, and t-butyl, are raised, for example. 

[0024] As an alkoxy group of carbon numbers 1-4, alkoxy groups, such as methoxy and ethoxy ** 
propoxy, isopropoxy, butoxy one, and t-butoxy, are raised, for example. 

[0025] As a halogen atom, a chlorine atom, a bromine atom, a fluorine atom, an iodine atom, etc. are 
raised, for example. 

[0026] As the 3rd class alkyl group of carbon numbers 4-8, the 3rd class alkyl groups, such as t- 
butyl, neopentyl, 2, and 2 -dimethyl heptyl, 2, and 2-dimethyl hexyl, are raised, for example. 
[0027] The phenyl which has had the alkyl group of carbon numbers 1-4, the alkoxy group of carbon 
numbers 1-4, the halogen atom, etc. on a phenyl ring as an aryl group, a naphthyl group, etc. are 
raised. 

[0028] As the shape of a straight chain and the branched-chain hydroxyalkyl machine of carbon 
numbers 1-12 For example, hydroxymethyl, 2-hydroxyethyl, 3-hydroxypropyl, 2, 3-dihydroxy 
propyl, 4-hydroxy butyl, 1, and 1 -dimethyl -2 -hydroxy ethyl, 5, 5, 4-trihydroxy pentyl, a 5-hydroxy 
pentyl, a 6-hydroxy hexyl, A 1 -hydroxy isopropyl, 2-methyl-3-hydroxypropyl, The shape of a 
straight chain and the branched-chain alkyl group of the carbon 1-12 which has 1-3 hydroxyl groups, 
such as a 7-hydroxy heptyl, a 8-hydroxy octyl, a 9-hydroxy nonyl, a-10-hydroxy desyl, a 1 1 -hydroxy 
undecyl, and a- 12-hydroxy dodecyl, is raised. 

[0029] General formula (1) When the ultraviolet ray absorbent shown is explained concretely, 2-[2 f - 
hydroxy-5 '-(hydroxymethyl) phenyl] -2H-benzotriazol, A 2 -[2'- hydroxy-5'-(hydroxy ethyl) phenyl] - 
2H-benzotriazol ) A 2-[2'- hydroxy- 5'-(hydroxypropyl) phenyI]-2H-benzotriazoI, A 2-[2 , -hydroxy-3 
methyl -5'-(hydroxymethyl) phenyl]-2H-benzotriazol, A 2-[2'-hydroxy-3 '- methyl -5'-(hydroxyethyl) 
phenyl] -2H-benzotriazol, A 2-[2'-hydroxy-3 '- methyl -5'-(hydroxypropyl) phenyl]-2H-benzotriazol, 
A 2-[2 , -hydroxy-3 '-t-butyl -5' -(hydroxymethyl) phenyl]-2H-benzotriazol, A 2-[2'-hydroxy-3 '-t-butyl 
-5 r -(hydroxyethyI) phenyl]-2H-benzotriazol, A 2-[2'-hydroxy-3 '-t-butyl -5'-(hydroxypropyl) phenyl]- 
2H-benzotriazol, A 2-[2'-hydroxy-3 '- t-octyl -5 '-(hydroxymethyl) phenyl]-2H-benzotriazol, A 2-[2'- 
hydroxy-3 t-octyl -5'-(hydroxyethyl) phenyl]-2H-benzotriazol, A 2-[2'-hydroxy-3 '-t-octyl -5'- 
(hydroxypropyl) phenyl]-2H-benzotriazoI, Compounds, such as a 2-[2'-hydroxy-3 '-t-butyl -5'- 
(hydroxyethyl) phenyl]-5-chloro-2H-benzotriazol, can be illustrated. 

[0030] As the screw benzotriazol system ultraviolet ray absorbent used by this invention, i.e., a 
screw (hydroxyalkyl-6-benzo thoria ZORIRU phenol) compound, it is general formula (2):. [0031] 
[Formula 2] 
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Among [formula, A is coupled directly or shows alkylene machine [ of carbon numbers 1-6 ], and 
basis:-C(CH3)2-, basis:-C(C2 H5) (CH3)-, basis:-0- or basis:-NH-, basis:-S-, basis:-S02-, or basis:- 
SO-. R4 and R5 is the same -- or it differs and the shape of a straight chain and the branched-chain 
hydroxyalkyl machine of a hydroxyl group or carbon numbers 1-12 is shown R6 And R7 the same -- 
or it differs and a hydrogen atom, the alkyi group of carbon numbers 1-4, an aryl group, the alkoxy 
group of carbon numbers 1-4, or a halogen atom is shown] It comes out and what is expressed is 
raised. 

[0032] The above-mentioned general formula (2) It is as follows when each basis shown is explained 
concretely. 

[0033] As an alkylene machine of carbon numbers 1-6, alkylene machines, such as methylene, 
ethylene, trimethylene, 2-methyl trimethylene, 2, and 2-dimethyl trimethylene, I -methyl 
trimethylene, a methyl methylene, an ethyl methylene, tetramethylen, pentamethylene, and a 
hexamethylene, are raised, for example. 

[0034] The same basis as **** is raised as the shape of a straight chain of carbon numbers 1-12, a 
branched-chain hydroxyalkyl machine, the alkyl group of carbon numbers 1-4, the alkoxy group of 
carbon numbers 1-4, a halogen atom, and an aryl group. 

[0035] General formula (2) When the ultraviolet ray absorbent shown is explained concretely, 2 and 
2'-methylene screw [6-(2H-benzotriazol-2-IRU)-2 and 4-dihydroxybenzene], A 2 and 2 , -methylene 
screw [a 6-(2H-benzotriazol-2-IRU)-4-(hydroxymethyl) phenol], A 2 and 2'-methylene screw [a 6- 
(2K-benzotriazol-2-IRU)-4-(2-hydroxyethyl) phenol], A 2 and 2'-methylene screw [a 6-(5-chloro- 
2H-benzotriazoI-2-IRU)-4-(2-hydroxyethyl) phenol], A 2 and 2'-methyIene screw [a 6-(5- 
BUROMO-2H-benzotriazol-2-IRU)-4-(2-hydroxyethyl) phenol], A 2 and 2*-methylene screw [a 6- 
(2H-benzotriazol-2-IRU)-4-(3-hydroxypropyl) phenol], A 2 and 2'-methylene screw [a 6-(5-chloro- 
2H-benzotriazoI-2-IRU)-4-(3-hydroxypropyl) phenol], A 2 and 2'-methylene screw [a 6-(5- 
BUROMO-2H-benzotriazol-2-IRU)-4-(3-hydroxypropyl) phenol], A 2 and 2 , -methylene screw [a 6- 
(2H-benzotriazol-2-IRU)-4-(2-hydroxypropyl) phenol], A 2 and 2'-methylene screw [a 6-(5-chloro- 
2H-benzotriazol-2-IRU)-4-(2-hydroxypropyl) phenol], A 2 and 2'-methylene screw [a 6-(5- 
BUROMO-2H-benzotriazol-2-IRU)-4-(2-hydroxypropyl) phenol], A 2 and 2'-methylene screw [a 6- 
(2H-benzotriazol-2-IRU)-4-(4-hydroxy butyl) phenol], A 2 and 2'-methylene screw [a 6-(5-chloro- 
2H-benzotriazol-2-IRU)-4-(4-hydroxy butyl) phenol], A 2 and 2 , -methylene screw [a 6-(5- 
BUROMO-2H-benzotriazol-2-IRU)-4-(4-hydroxy butyl) phenol], 3 and 3- {2 and 2'-screw [6-(2H- 
benzotriazol-2-IRU)-l-hydroxy-4-(2-hydroxyethyl) phenyl]} propane, 2 and 2- {2 and 2'-screw [6- 
(2H-benzotriazol-2-IRU)-l-hydroxy-4-(2-hydroxyethyl) phenyl]} butane, 2 and 2' screw [ - ] [6-(2H- 
benzotriazol-2-IRU)-4-(2-hydroxyethyl) phenol] ether, 2 and 2' screw [ - ] [6-(2H-benzotriazol-2- 
IRU)-4-(2-hydroxyethyl) phenol] amine, 2 and T screw [ - ] [6-(2H-benzotriazol-2-IRU)-4-(2- 
hydroxyethyl) phenol] sulfide, 2 and 2' screw [ - ] [6-(2H-benzotriazol-2-lRU)-4-(2-hydroxyethyI) 
phenol] sulfoxide, 2 and 2' screw [ - ] [6-(2H-benzotriazol-2-IRU)-4-(2-hydroxyethyl) phenol] 
sulfone etc. is raised. 

[0036] As a triazine system ultraviolet ray absorbent used by this invention, it is general formula (3):. 

[0037] 

[Formula 3] 
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the inside of [formula, R8, and R9 are the same -- or it differs and a hydrogen atom, a hydroxy 1 
group, the alkyl group of carbon numbers 1-4, an aryl group, the alkoxy group of carbon numbers 1- 
4, or a halogen atom is shown RIO shows a hydroxyl group, the shape of a straight chain, the 
hydroxy alkoxy group of the branched-chain carbon numbers 1-12, a straight chain, or the 
hydroxyalkyl machine of the branched-chain carbon numbers 1-12. ] It comes out and the compound 
expressed is raised. 

[0038] The above-mentioned general formula (3) It is as follows when each basis shown is explained 
concretely. 

[0039] The same basis as **** is raised as the alkyl group of carbon numbers 1-4, an aryl group, the 
alkoxy group of carbon numbers 1-4, a halogen atom, the shape of a straight chain, and a 
hydroxyalkyl machine of the branched-chain carbon numbers 1-12. 

[0040] As the shape of a straight chain and the branched-chain hydroxy alkoxy group of carbon 
numbers 1-12 For example, a hydroxy methoxy, 2-hydroxy ethyloxy, 3-hydroxy propyloxy, 2- 
hydroxy propyloxy, 2, 3-dihydroxy propyloxy, 4-hydroxy butyloxy, 5-hydroxypentyloxy, 3 and 4, 5- 
trihydroxy pentyloxy, 6-hydroxy hexyloxy one, 1 -hydroxy isopropyloxy, 2 -methyl- 3 -hydroxy 
propyloxy, 7-hydroxy heptyloxy, 8 -hydroxy octyloxy, 9-hydroxy nonyloxy, 10-hydroxy decyloxy, 
The shape of a'straight chain and the branched-chain alkoxy group of carbon 1-12 which has 1-3 
hydroxyl groups, such as 1 1 -hydroxy undecyloxy and 12-hydroxide decyloxy, is raised. 
[0041] General formula (3) When the ultraviolet ray absorbent shown is explained concretely, they 
are 2-(2, 4-dihydroxy phenyl)-4, 6-diphenyl-s-triazine, 2-(2, 4-dihydroxy phenyl)-4, and 6-screw (2, 
4-dimethylphenyI)-s-triazine. 2-(2, 4-dihydroxy phenyl)-4, 6-screw (2-methoxypheny)-s-triazine, 2- 
(2, 4-dihydroxy phenyl)-4, 6-screw (4-methoxypheny)-s-rriazine, 2-(2, 4-dihydroxy phenyl)-4, 6- 
screw (2, 4-dimethoxy phenyl) -s-triazine, 2-(2-hydroxy-4-hydroxy methylphenyl)-4, 6-diphenyl-s- 
triazine, 2-(2 hydroxy-4-hydroxy methylphenyl)-4, 6-screw (2, 4-dimethylphenyl)-s-triazine, 2-(2- 
hydroxy-4-(2-hydroxyethyl) phenyl)-4, 6-diphenyl-s-triazine, 2-(2 hydroxy-4-(2-hydroxyethyl) 
phenyl)-4, 6-screw (2, 4-dimethyIphenyl)-s-triazine, 2-(2-hydroxy-4-(2-hydroxy ethyloxy) phenyl)-4, 
6-diphenyl-s-triazine, 2-(2 hydroxy-4-(2-hydroxy ethyloxy) phenyl)-4, 6-screw (2, 4- 
dimethylphenyl)-s-triazine, 2-(2-hydroxy-4-(2-hydroxypropyl) phenyl)-4, 6-diphenyl-s-triazine, 2-(2 
hydroxy-4-(2-hydroxypropyl) phenyl)-4, 6-screw (2, 4-dimethylphenyl)-s-triazine, 2-(2-hydroxy-4- 
(3-hydroxypropyI)*phenyI)-4, 6-diphenyl-s-triazine, 2-(2 hydroxy-4-(3-hydroxypropyl) phenyl)-4, 6- 
screw (2, 4-dimethylphenyl)-s-triazine, 2-(2-hydroxy-4-(2-hydroxy propyloxy) phenyl)-4, 6- 
diphenyl-s-triazine, 2-(2 hydroxy-4-(2- hydroxy propyloxy) phenyl)-4, 6-screw (2, 4- 
dimethylphenyl)-s-triazine, 2-(2-hydroxy-4-(4-hydroxy butyl) phenyl)-4, 6-diphenyl-s-triazine, 2-(2 
hydroxy-4-(4-hydroxy butyl) phenyl)-4, 6-screw (2, 4-dimethylphenyl)-s-triazine, 2-(2-hydroxy-4- 
(3-hydroxy butyl) phenyl)-4, 6-diphenyl-s-triazine, 2-(2 hydroxy-4-(3 -hydroxy butyl) phenyl)-4, 6- 
screw (2, 4-dimethylphenyl)-s-triazine, 2-(2-hydroxy-4-(4-hydroxy butyloxy) phenyI)-4, 6-diphenyl- 
s-triazine, 2 -(2 hydroxy-4-(4-HIDOROKISHIBURUOKISHI) phenyI)-4, 6-screw (2, 4- 
dimethylphenyl)-s-triazine, 2-(2, 4-dihydroxy phenyl)-4, 6-screw (2, 4-dihydroxy phenyl)-s-triazine, 
2-(2 3 4-dihydroxy phenyl)-4, 6-screw (2-hydroxyphenyl)-s-triazine, 2-(2, 4-dihydroxy phenyl)-4, 6- 
screw (2-hydroxy-4-dimethyiphenyl)-s-triazine, 2-(2-hydroxy-4-hydroxy methylphenyl)-4, 6-screw 
(2-hydroxy-4-dimethylphenyl)-s-triazine, 2-(2-hydroxy-4-(2-hydroxyethyl) phenyl)-4, 6-screw (2- 
hydroxy-4-dimethylphenyl)-s-triazine, 2-(2-hydroxy-4-(2-hydroxy ethyloxy) phenyl)-4, 6-screw (2- 
hydroxy-4-dimethyIphenyl)-s-triazine, 2-(2-hydroxy-4-(3-hydroxypropyl) phenyl)-4, 6-screw (2- 
hydroxy-4-dimethyIphenyI)-s-triazine, 2-(2-hydroxy-4-(2-hydroxypropyl) phenyl)-4, 6-screw (2- 
hydroxy-4-dimethylphenyl)-s-triazine, 2-(2-hydroxy-4-(3-hydroxy propyloxy) phenyl)-4 and 6-screw 
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(2-hydroxy-4-dimethylphenyl)-s-triazine etc. is raised. 

[0042] The carboxyl group content denaturation polyolefme used by this invention makes it 
indispensable requirements to have at least one carboxyl group in a molecule, and means a 
copolymer with an olefin, alpha, beta-ethylene nature unsaturated carboxylic acid, or its derivative. 
[0043] In addition, as the above-mentioned carboxyl group, you may be in which state of a 
monocarboxylic acid, a dicarboxylic acid, its ester derivative, or its anhydride. 
[0044] The above-mentioned carboxyl group content denaturation polyolefme can be obtained by an 
olefin, alpha, beta-ethylene nature unsaturated carboxylic acid or the method of copolymerizing the 
derivative, the method of carrying out the graft copolymerization of alpha, beta-ethylene nature 
unsaturated carboxylic acid, or its derivative to a polyolefme, the method of carrying out block 
copolymerization of alpha, beta-ethylene nature unsaturated carboxylic acid, or its derivative to a 
polyolefme, etc. 

[0045] Moreover, in this invention, you may come to hand and use commercial alpha and beta- 
ethylene nature unsaturated-carboxylic-acid derivative denaturation polyolefme. 
[0046] As an olefin, the monomer which contains the so-called alpha olefins, such as ethylene, a 
propylene, 1-butene, 1-hexene, a 3-methyl- 1-butene, 4-methyl-l-pentene, and 1-octene, for example 
is raised 

[0047] Moreover, as alpha and beta-ethylene nature unsaturated carboxylic acid or its derivative, an 
acrylic acid, a methacrylic acid, a crotonic acid, an itaconic acid, a maleic acid, boletic acid, a maser 
contest acid, a citraconic acid, low-grade alkyl ester, a maleic anhydride of these compounds, etc. are 
raised, for example. 

[0048] In this invention, the operating rate with olefin [ which is used for copolymerization of a 
carboxyl group content denaturation polyolefme ], alpha, and beta-ethylene nature unsaturated 
carboxylic acid etc. Although it differs by the case where the weatherproof polyolefm resin reacted 
and obtained in a denaturation olefin and an ultraviolet ray absorbent is used independently, and the 
case where this weatherproof polyolefm resin is used as a masterbatch Usually, it is good to the 
olefin 100 weight section a 0.01 - 100 weight section grade and that it is 0.1 - 70 weight section 
grade preferably in alpha and beta-ethylene nature unsaturated carboxylic acid. 
[0049] The weatherproof polyolefm resin of this invention can be easily obtained by giving the 
ultraviolet ray absorbent and denaturation polyolefme of the specification which has a hydroxyl 
group or a hydroxyalkyl machine to esterification or an ester exchange reaction. Although it is also 
good in that case to mix both under melting conditions, you may use a solvent, a catalyst, etc. 
suitably if needed. 

[0Q50] As the above-mentioned solvent, halogenated hydrocarbons, such as aromatic hydrocarbons, 
such as aliphatic hydrocarbon, such as a hexane and a heptane, benzene, toluene, and a xylene, a 
dichloromethane, chloroform, 1, 2 -die hloro ethane, 1, 1 and 2, and 2-tetrachloroethane, are raised, for 
example. These may use the mixed solvent which used independently or was combined two or more 
kinds according to the purpose. 

[005 1] Moreover, although especially the amount of the solvent used is not restricted and can be 
suitably selected according to the ease of churning, reaction temperature, and the solubility of a 
substrate, ****'s for the 50 - 500 weight sections is desirable to the substrate whole quantity. 
[0052] Although it will not be limited as a catalyst especially if usually used for an ester exchange 
reaction, it is desirable to use acid compounds, such as a sulfuric acid, p-toluenesulfonic acid, and a 
molybdic acid. These are used independently, or according to the purpose, two or more kinds can use 
them, mixing. Moreover, although especially the amount of the catalyst used is not limited, ****'s 
for 0.01 - 10 weight sections is desirable to the substrate whole quantity. 

[0053] Moreover, it will be (i) if mixture under above-mentioned melting conditions is performed in 
this invention using an extruding press machine or a kneading machine. Direct mold goods can be 
manufactured by installing the mold of the (ii) product which can mass-produce weatherproof 
polyolefm resin in this extruding press machine etc. (iii) Since a solvent is not used, it has an 
advantage [ pollute / manufacture environment ]. 

[0054] What is necessary is to face obtaining the weatherproof polyolefm resin of this invention, and 
just to make the loadings of an ultraviolet ray absorbent into 0.01 - 70 weight section grade to the 
denaturation polyolefme 100 weight section. 
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[0055] however, when using the above-mentioned weatherproof polyolefm resin independently as a 
molding material, 1-30 weight section combination of the ultraviolet ray absorbent is preferably 
carried out to the denaturation polyolefine 100 weight section at the well which aims at much more 
manifestation of the ultraviolet-absorption effect, and further prevention of a physical-properties fall 
[0056] moreover, when masterbatch-izing the above-mentioned weatherproof polyolefm resin and 
using it as a resin additive etc., the ultraviolet-absorption effect is made to discover further too, or 5- 
50 weight section combination of the ultraviolet ray absorbent is preferably carried out to the 
denaturation polyolefine 100 weight section at the well which prevents a physical-properties fall and 
poor appearance further 

[0057] Since the ultraviolet ray absorbent is fixed by the denaturation polyolefine by ester 
combination, the weatherproof polyolefm resin of this invention obtained by the above-mentioned 
reaction is not the added type ultraviolet ray absorbent only mixed with the conventional base resin, 
and has the side as a macromolecule type ultraviolet ray absorbent. 

[0058] Therefore, since it is hard to carry out a bleed out from the molding body surface which 
carries out molding processing of the above-mentioned weatherproof polyolefm resin at an elevated 
temperature and which an ultraviolet ray absorbent could not vaporize easily and was obtained even 
if faced, it has advanced weatherability over a long period of time. 

[0059] Moreover, since the above-mentioned weatherproof polyolefm resin shows various well- 
known resins and the compatibility which was especially excellent to the native polyolefine, it can 
obtain the resin constituent which was excellent in weatherability over the long period of time by 
blending resins, such as a native polyolefine, for this weatherproof polyolefm resin as a base resin. 
[0060] Well-known various resins can be used as a resin used in the resin constituent of this 
invention. 

[0061] As the above-mentioned native polyolefine, other acrylic copolymers and these constituents 
with a vinyl copolymer with a copolymer, vinyl acetate, etc., a methyl methacrylate, etc. with an 
alpha olefin, such as polyethylene, polypropylene or they and 1-butene, 1-hexene, a 3-methyl-l- 
butene, 4-methyl-l-pentene, and 1-octene, are raised, for example. 

[0062] As for the blending ratio of coal used in case the weatherproof poly olefin resin of this 
invention is blended to base resins, such as a native polyolefine, it is good a 1 - 100 weight section 
grade and that weatherproof polyolefm resin is in the range of 5 - 70 weight section preferably to the 
native polyolefine 100 weight section. 

[0063] When the loadings of weatherproof polyolefm resin are less than the above-mentioned range, 
there is a possibility that the weatherability expected by this invention may not be obtained. On the 
contrary, compatibility with the native polyolefine which will be blended if it exceeds the above- 
mentioned range becomes inadequate, and there is a possibility of causing poor appearance, a 
physical-properties fall, etc. Moreover, it is not economical even if it blends more than required. The 
weatherproof resin constituent of this invention mixes weatherproof polyolefm resin and base resins, 
such as a native polyolefine, by the suitable well-known method, for example, a V type blender, the 
Henschel mixer, etc., and the usual kneading equipments, such as an extruder, a Banbury mixer, and 
a kneader, can distribute uniformly, and it can obtain them. You may blend simultaneously well- 
known additives, such as thft peroxide decomposition agent in that case, for example, a resin 
stabilizer, an anti-oxidant, a light stabilizer, a copper inhibitor, a grindability improvement agent, an 
antistatic agent, a flame retarder, a slipping agent, and a pigment. 

[0064] The weatherproof polyolefm resin and the weatherproof resin constituent of this invention 
can be used for the plastic of the outdoor-type way where it is easily formed in various formation 
articles, such as a film, a sheet, and a pipe, by the known method, for example, much weatherability, 
such as the film for agriculture, food or industrial use wrapping, a cover sheet, a water cutoff sheet, a 
protection pipe, and a covering fence, is called for. 
[0065] 

[Example] An example is raised to below and this invention is more concretely explained to it 
lOg (2'- hydroxy-5'-(hydroxyethyl) phenyl-2H-benzotriazol) of benzotriazol system ultraviolet ray 
absorbents and Ig of sulfuric acids which have a hydroxyalkyl machine were added to example 1 
denaturation polyolefine (tradename : diamond KARUNA PAR 124, Mitsubishi Chemical make) 
lOOg, and it agitated at 130 degrees C under reduced pressure for 7 hours. The obtained rough 
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producuvas dissolved in chloroform and the unreached ultraviolet ray absorbent monomer was 
completely removed by passing and refining the so-called reprecipitating method which trickles the 
chloroform solution into a methanol. 

[0066] Thus, I06g weatherproof polyolefin resin was obtained as light yellow white powder by 
drying the obtained product under reduced pressure; 

[0067] It checked that the weatherproof polyolefin resin which dissolved the weatherproof polyolefin 
resin obtained the account of a top in chloroform, and was obtained from the value of the absorbance 
in 345nm and the result of elemental analysis using the spectrophotometer for ultraviolet and visible 
region carried out 8.2 weight sections fixation of the ultraviolet ray absorbent into a molecule. 
[0068] Next, after adding lOg of obtained weatherproof polyolefin resin to polypropylene lOOg of 
stabilizer non-** and performing dryblend, the extruder performed melting kneading and the 
extrusion pellet of a weatherproof polyolefme was obtained. 

[0069] This pellet was used as the sheet of 300-micrometer ** on condition that 190 degrees C and 
150 atmospheric pressure using the hydraulic press. 

lOg (2'- hydroxy-5'-(hydroxyethyl) phenyl-2H-benzotriazol) of benzotriazol system ultraviolet ray 
absorbents and lg of p-toluenesulfonic acid which has a hydroxyalkyl machine were added to 
example 2 denaturation polyolefme (tradename : high wax 11 05 A, Mitsui Petrochemical Industries, 
Ltd. make) lOOg, and it agitated at 160 degrees C under reduced pressure for 7 hours. The obtained 
rough weatherability polyolefin resin was refined by the same method as an example 1, and obtained 
105g weatherproof polyolefin resin as light yellow white powder. 

[0070] Moreover, it checked that the obtained weatherproof polyolefin resin carried out 8.1 weight 
sections fixation of the ultraviolet ray absorbent into a molecule by performing the same 
measurement as an example L 

[0071] Next, lOg of obtained weatherproof polyolefin resin is added to polypropylene lOOg of 
stabilizer non-**, an extrusion pellet is obtained on the same conditions as an example 1, and it is 
300 micrometers like an example 1. The sheet of** was obtained. 

lOg (2 and 2'-methylene screw [the 6-(2H-benzotriazol-2-IRU)-4-(2-hydroxyethyl) phenol]) of screw 
benzotriazol system ultraviolet ray absorbents and lg of p-toluenesulfonic acid which has a 
hydroxyalkyl machine were added to example 3 denaturation polyolefme (tradename : high wax 
1 105 A, Mitsui Petrochemical Industries, Ltd. make) lOOg, and it agitated at 160 degrees C under 
reduced pressure for 7 hours. 

[0072] The obtained rough weatherability polyolefin resin was refined by the same method as an 
example 1, and 107g weatherproof polyolefin resin was obtained as light yellow white powder. 
Moreover, by performing the same measurement as an example 1, it checked that the obtained 
weatherproof polyolefin resin carried out 8.2 weight sections fixation of the ultraviolet ray absorbent 
into a molecule. 

[0073] Next, lOg of obtained weatherproof polyolefin resin is added Jo polypropylene lOOg of 
stabilizer non-**, an extrusion pellet is obtained on the same conditions as an example I, and it is 
300 micrometers like an example 1. The sheet of ** was obtained. 

[0074] In addition, the used screw benzotriazol system ultraviolet ray absorbent was compounded 
according to the method of an indication to JP,9-316060,A. 

lOg (2-(2, 4-dihydroxy phenyl)-4, 6-diphenyl-s-triazine) of triazine system ultraviolet ray absorbents 
and lg of p-toluenesulfonic acid which has a hydroxyalkyl machine were added to example 4 
denaturation polyolefme (tradename : high wax 1 105 A, Mitsui Petrochemical Industries, Ltd. make) 
lOOg, and it agitated at 160 degrees C under reduced pressure for 7 hours. The obtained rough 
weatherability polyolefin resin was refined by the same method as an example 1, and 10 lg 
weatherproof polyolefin resin was obtained as light yellow white powder. 
[0075] Moreover, by performing the same measurement as an example 1, it checked that the 
obtained weatherproof polyolefin resin carried out 8.0 weight sections fixation of the ultraviolet ray 
absorbent into a molecule. 

[0076] Next, lOg of obtained weatherproof polyolefin resin is added to polypropylene lOOg of 
stabilizer non-**, an extrusion pellet is obtained on the same conditions as an example 1, and it is 
300 micrometers like an example 1. The sheet of ** was obtained. 

[0077] In addition, the used triazine system ultraviolet ray absorbent was compounded according to 
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the me&odofan indication to JP,9-323980,A. 

The 2'- hydroxy-5'-(hydroxyethyI) phenyl-2H-benzotriazol 1 weight section and the thing which 
carried out dryblend as a catalyst by the blending ratio of coal of the p-toluenesulfonic-acid 0.001 
weight section are supplied to an extruding press machine, to the example 5 denaturation polyoleflne 
(tradename : high wax 1 105A, Mitsui Petrochemical Industries, Ltd. make) 100 weight section, 
under reduced pressure, it heats at 190 degrees C and melting kneading is performed, and extrusion 
molding is carried out after carrying out an esterification reaction for about 3 minutes. 300 
micrometers in thickness The polyolefin resin film was obtained. When conversion was measured for 
this using GPC, it was about 83%. Moreover, when the content of the above-mentioned benzotriazol 
system ultraviolet ray absorbent was computed by the same method as an example 1, it checked that 
it was 0.82 % of the weight. 

An extrusion pellet is obtained for the polypropylene of stabilizer non-** used in example of 
comparison 1 example 1 on the same conditions as an example 1, and it is 300 micrometers like an 
example 1. The sheet of ** was produced. 

An extrusion pellet is obtained on the conditions same after the amount of ultraviolet ray absorbents 
in the sheet obtained in the examples 1 and 2 and the amount of said adding LOg (tradename : 
Tinuvin P, the product made from Ciba-Geigy) of benzotriazol system ultraviolet ray absorbents to 
polypropylene lOOg of stabilizer non-** used in example of comparison 2 example 1 and performing 
dryblend as an example 1, and it is 300 micrometers like an example L The sheet of** was 
produced. 

To the example of comparison 3 denaturation polyoleflne (tradename : diamond KARUNA PAR 
124, Mitsubishi Chemical make) 100 weight section, the 2 -hydroxy-4-(beta- hydroxy ethoxy) 
benzophenone 10 weight section and the sulfuric-acid 1 weight section were added, and it agitated at 
130 degrees C under reduced pressure for 7 hours. 

[0078] When the unreacted ultraviolet ray absorbent was measured with the gas chromatography and 
having been asked for the conversion of the obtained weatherproof polyolefin resin, it checked that 
92.2% was fixed by the denaturation polyoleflne by ester combination. 
[0079] 10 weight sections addition is carried out to the polypropylene 100 weight section of 
stabilizer content by making the obtained weatherproof polyolefin resin into a masterbatch, an 
extrusion pellet is obtained on the same conditions as an example 1, and it is 300 micrometers like an 
example 1. The sheet of** was obtained. 

The 2-hydroxy-4-(beta-hydroxy ethoxy) benzophenone 10 weight section and the p-toluenesulfonic- 
acid 1 weight section which have a hydroxyalkyl machine were added to the example of comparison 
4 denaturation polyoleflne (tradename ; high wax 1 105 A, Mitsui Petrochemical Industries, Ltd. 
make) 100 weight section, and it agitated at 160 degrees C under reduced pressure for 7 hours. 
[0080] When the unreacted ultraviolet ray absorbent was measured with the gas chromatography and 
having been asked for the conversion of the obtained weatherproof polyolefin resin, it checked that 
86.3% was fixed by the denaturation polyolefme by ester combination. 
[0081] 10 weight sections addition is carried out to the polypropylene 100 weight section of 
stabilizer content by making the obtained weatherproof polyolefin resin into a masterbatch, an 
extrusion pellet is obtained on the same conditions as an example 1, and it is 300 micrometers like an 
example 1. The sheet of ** was obtained. 

[0082] The following examination was performed about the sheet produced in the above-mentioned 
example and the example of comparison, and it evaluated about the physical properties. 
(Weathering test) The weathering accelerated test of 1000 hours was performed for each above- 
mentioned sheet using the DEYU cycle sunshine weather meter (it is [ WEL-SUN-DC, the product 
made from SUGA Testing machine, the black panel temperature of 63 degrees C, and ] a rainfall for 
18 minutes every 120 minutes), 60-degree glossiness on the front face of a sheet before and behind 
an examination was measured, and it asked for glossiness retention (%). 

[0083] Moreover, the sheet before and behind an examination was covered over the autograph, and 
the elongation retention (%) at the time of making elongation before an examination (cm) into 100% 
was measured. 

(Extractability-proof examination) The Soxhlet extraction was performed for each above-mentioned 
sheet as a solvent for 8 hours using the methanol, the ultraviolet-rays permeability in 350nm of each 
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sheet after extraction was measured, and it asked for the retention (%) of the ultraviolet ray absorbent 
before and behind an examination. 

[0034] The above test result is shown in the following table L 
[0085] 



[Table 1] 
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While the sheet of an example has high gloss retention compared with the sheet of the example of 
comparison, elongation retention is also known by that it is good so that clearly from the result of 
Table L 

[0086] Moreover, the sheet of an example has the good retention of the absorbent of the ultraviolet 
rays after a Soxhlet extraction compared with the sheet of the example of comparison, and the 
ultraviolet ray absorbent in a sheet absorbs ultraviolet rays, and it shows low permeability. 
[0087] 

[Effect of the Invention] Since the ultraviolet ray absorbent which was chosen from the group which 
consists of (A) benzotriazol system ultraviolet ray absorbent, a (B) screw benzotriazol system 
ultraviolet ray absorbent, and a (C) triazine system ultraviolet ray absorbent and which is a kind at 
least fixes the weatherproof polyolefm resin of this invention through ester combination in the 
denaturation polyoleflne by the predetermined substituent which this ultraviolet ray absorbent and a 
denaturation polyoleflne have. It has an effect as a macromolecule type ultraviolet ray absorbent 
without fear, like the aforementioned specific ultraviolet ray absorbent carries out a bleed out from a 
resin front face. 

[0088] Moreover, since the compatibility to a base resin, especially a polyoleflne is very high, if the 
above-mentioned weatherproof polyolefm resin makes base resins, such as a polyoleflne, contain 
this, the resin constituent excellent in appearance, machine physical properties, and weatherability 
will be obtained. 

[0089] Therefore, this resin and a resin constituent are expectable as a mold-goods material which 
has the weatherability stabilized for a long period of time [ conventional ] not obtained from the resin 
mold goods of the ultraviolet ray absorbent content only added to the base resin. 



[Translation done.] 
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* NOTICES *,. 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This 'document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Weatherproof polyolefin resin characterized by fixing the ultraviolet ray absorbent which 
was chosen from the group which becomes a carboxyl group content denaturation polyolefme from 
(A) benzotriazol system ultraviolet ray absorbent which has a hydroxy 1 group or a hydroxy alky 1 
machine, (B) screw benzotriazol system ultraviolet ray absorbent, and (C) triazine system ultraviolet 
ray absorbent, and which is a kind at least through ester combination. 

[Claim 2] The manufacture method of the weatherproof polyolefin resin characterized by fixing the 
aforementioned ultraviolet ray absorbent in a carboxyl group content denaturation polyolefme 
melting and by kneading through ester combination for the ultraviolet ray absorbent which was 
chosen from the group which serves as a carboxyl group content denaturation polyolefme from (A) 
benzotriazol system ultraviolet ray absorbent which has a hydroxyl group or a hydroxyalkyl 
machine, (B) screw benzotriazol system ultraviolet ray absorbent, and (C) triazine system ultraviolet 
ray absorbent, and which is a kind at least. 

[Claim 3] The weatherproof resin resin constituent characterized by making a base resin contain 
weatherproof polyolefin resin according to claim 1. 

[Claim 4] The weatherproof resin constituent according to claim 3 whose aforementioned base resin 
is a polyolefme. 



[Translation done.] 
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(i\ ^iift-7'^;u, **^yf7k 2, %-*J* + 

/U-vrfVk 2. 2-s/*f7PA^;i,$:£<7)£387 

[0027] 7U-;U«fcfC(±, 7xX/U^±tC^ 
Stl-4fi0r;^lrS. ^SLl-v4<07;l'3*S'£, 
AD^Tf^ft^^i:(7)J5^7x-;K ^7^ 

[0028] -1 2^S««t L< t±»««* 

Ob Fn*x7/U9f/H&i: Lt(i, Miif t Kn^y^ 

2-fcKo^yxfyK 3-tHn^fyrot* 
;k 2, 3-y'bKD^yrot:;k 4-tKn*5/7' 
^-/k 1. l-y>f;l'-2-tFD^i/Xf^ 5, 
5, 4-h»Jt Ka^fy^f^, 



(4) 
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afcT/k Ko^rat^k 7-t 

Ka^y-Nrf-^, 8-t Kp^ytf^fvk 9-tK 
a*W— ;k 1 O-tKn^iz-rVA', 11-tKD 
^S^yr^/k 12-tKb^-/Krx/l^<?D7KiSai 
rl-3iinffi-l 2«t»RiL<tt#*W 
#^7/I^/l^W^fx&, 

[0029] HRsttl) *=^?ii$»HaiR«3H^ ^ft 
tfttWfithb. 2- [2' 7 t Kd*s/-5' - (t 
Ho^v^f-;U) 7x-;H -2H-^yyMJ7y- 
/k 2- [2' - (th'n^yxf- 

/k 7x-;i/J -2H-^yyh>;rV-;k 2- 

[2' - (tKn^i/rae^) 7 

x-;H -2H-<yy"h'JTV-^, 2- [2' -t 

7x-;H -2H-^>rhyry-^. 2- [2' - 

)V) 71-/H -2H-<yy>ury-/k 2- 
yrntvk 7i^H -2H-^yyhyry-/k 

2- [2' -t-7>;P-5' - 




[5». AUM^f ^ ^1) ^ 1 ^ii:^ l - 6 tor 
jU^Uym, £: -C (CH 3 ) 1 £: -C (C 2 
H 5 ) (CH 3 ) S: -O-ifcHtS: -NH-, 
£: -S0 2 ~S0-£^ 

T. R 4 fc«fctfR*ii, E-a/tfigfcoTTkBS*/; 
t£ft$ft 1-12 0DiI»KL L < (i^gtffcT) t K D^r 
y7/u*/i^£^\ R 5 hXVW t±, 
£->"Oic3S&^F\ 1^407/1^/1^', 

C 0 0 3 2 ] ±ieHK5C(2) £5F$ft£££££ftWfc 
COO 33] ^Sl^6<07/MfUySfcLTii, #1 

y^Uy, 2, 2-v>^;i-M,U^U>\ 
/uhyxf-uy, /f/Mfi/y, xf-/Mf*izy s f 

7/l^Uyg#fc*ffc*LS. 

[0034] 20il«**,t<ii#«a« 



y-/k 2- [2' -t-tf-;V- 
5' - (hKb^r^x^;!/) 7x-/U] -2H-<yy 
HJ7V-;k 2- [2* -tHadfy-3' -t-y 

- (t Kn*i/7*nfc:/U) 7xX/H - 2H 
-WM;r/-;k 2-C2' -th'odfy-3' 

- t-jt;^-5' - (tKo^f/H 7j- 
;U] -2H-Kyyh t )7V-JU. 2- [2' -tb'n 

- t-;*?f-/k-5' - (tKn*S/x?- 
;l^) 7j-/H -2H-^>/hy7V-/k 2- 

[2' -tWy-3' -t-*y*^/U-5' - (fc 
Ka^yTDtVk 7ix;p] -2H-^yVMI7V 
-/k 2- [2 f -tKo*i/-3' -t-7>A— 
5' - (t Kn*>ocf-/U) 7x-/U] -5-;dd- 
2 h -<yy h y 7y-/i^oft^#i^r # & . 
[0030] *»HTCiWiS^$ t'xK>y h y 7V- 

- 6 — <y y h y 7V y a-7 x / -/k -fL^K lt 

li..HIW<2): 
[003 1] 
HC2J 



vQ 



[0035] HR5£(2) t^S^5»KR®raFJ^^# 
ft£|£Bg-f£^ 2, 2' y tfx [ 6 - < 2H 

-^y*/>y7 x /— />-2-'f/U) -2,-4-^'tKD 
*^y-*£y]/2, 2' -^fl/yt'X [6- (2H 
-^y^/h y7V-;i/-2-^;^) -4- (tKo^y 
>f7U> 7x/-;H ,2,2' -yf^yf* [6- 

(2H-'\yyHJ7y-/u-2-'f/k -4- (2- 

fc KDdf vif-/U) 7x/-yU] , 2, 2' -^f^V 
t'*'[6- (5-^nn-2H-<y7'by7r-;l^ 
2-4/U) -4- (2-t Kn*yx^/k 7x7- 
/V] , 2, 2' -^f-Uy^x [6 - (5-7"n^-2 
H-^y/hy7V-;u-2— f /u) -4- (2-bK 
□ *xXf-/P) 7x7-/1/] .2,2' --Xf-uytvt 
[6- (2H-^vy>!j7y-;^-2-^;U) -4- 
( 3-h KD^r^Tae^) 7x7-yU] . 2, 2' - 
>f-UytfA [6- ( 5-y*na~2H-^yy'HJ7 
y-/U-2-^/U) -4- (3-t Kn^^rnfcVU) 

7xy-;H v 2. 2' -yf-uyt'x [6- (5-/ 
D^-2H-^yy , hy7y-;^~2-'f;i-) -4- 

(3-tFQJfy7'aW7x/-/I/], 2, 2' - 
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7f-vytu [6 - (2H-^>y*h»;rr-;i/-2- 

~t4t, (S-tKo^yro^) 7x7- 
, 2, 2' -7f-U-yt'* [6- (5-^dd-2 

H-oyhyrr-/u-2— f/u) -4- (2-tn 

o^y7oe/H 7x;-il/] .2.2' -^fl/yf 

a C6 - (5-yD^-2H-^yyhyTy-;u-2 

->f/U) -4- < 2-t KD^fS/TDtVV) 7x7- 
;UK 2. 2' -7?-Uyt'X [6 - (2H-^>Vh 

-4- (4-tHD^y7f 
;10 7x7-;!/] . 2, 2' -^fl/yt'X [6- (5 
-^nn-2H-<yrh'Jrr-/U-2— i)V) -4 

- <4-t Ko*S/7>/U> 7x7-/H .2,2'- 
^fi^ya [6- (5-7'n : &-2H-^yyh , Jr 
V-A— 2 — i/U) -4- (4~tKn^7^/V) 7 
x7-/V] , 3, 3- {2, 2' -f* [6-(2H- 

<>Vh i ;r/-/i/-2->f;L') -i-th'Ddf^-4 

- 7i-/P] } 7'n;\*y, 
2, 2 - {2, 2' -t\X [6 - (2H-Wh'J7 
y-^-2--f;U) -l-tKo*jV-4- (2-tK 
n^ylfib) 7x-/l0 > 7'^y. 2, 2* -t'X 
[6- {2H-<yyMITV-^-2--f;U) -4- 
(2-t KD^i/XfA') 7x7-/10 X-r/k 2, 
2' -t'A[6- (2H-<y^fhVT'f-/U-2-J 
/U) -4- 7x7-/10 7$ 

2. 2' -fc'* [6- (2H~Ky^h i JTV~^ 
-2--OU) -4- (2-t Ko^x^/10 7x7- 
;U] ^7>f K\ 2, 2' -t'x [6- (2H-<yV 
HJ 77-/1—2-4/1') -4- 
/tO 7x7-/H ^**i>h\ 2, 2' -t**[6- 

(2H-<yyhyrv-;u-2-^;^) -4- (2- 

h Kn^fyxf /H 7x7-/10 x/U*y^&ff£>ft 
h. 

c 0 0 3 6 1 «sBjrc£ffl£*i.* s u T*jy$zmmL 

W&t LTte. -JRs$(3): 
[0037] . 
Ufc3]' 



R 8 - 




^^l-4^T/m^^^^Nnyy^^^ 
#WttoflS5Bti--i 2 cot ko^^a^/i^^ 



[0038] iMdHs&O) iz^ztiz&gzmmz 
C0039]5£SE*i^-4^r/u^/HE, r 

L<tt$MSS&^J«Stt^l 2 cot Ko3-i/7/l^/U 

1 0 0 4 0 ] jBSSjRl -1 2^iM[«i> L< ti#i£&# 
<7)t Fo^iVTVPn^ivgfc LTii. fflitft Kn*V 
7K*i/. 2-fcKa*>'Xf;Wk 
i/Tat/M^i/, 2-t Kn^y7"ntVM-*y\ 
2. 3-i/*t Ka^>Tnt*/l/:**>\ 4-tKa*iV 
T^/M^v. 3, 
4. S-f'JtHD^rWf/^y. 
^-V^/M^i/. l-th'QJrWVrnhVW 
>\ 2-7^-3-t KD^ri/rDW^y, 7- 
tKD^y^f;I/^y, 

^fy, 9-t Kn*Wx/U;fr*iV, 10-b FD^y 
f'>W'>, 1 l~t Kn^-V77^>/U7j-^i/. 1 
2-t ]<a^i/K^i/;U^i^P(0*8S^ 1-311* 

**aaii-i 2^sftit<ii#^#^7^3* 

[004 1] HR5*(3) fc^Sft£»f#®JDSW££fr 
#JCiWf££. 2- (2, 4-yth'D^y7x- 
/U) -4, 6-y7.x^/Hs -HJ7x>. 2- 
(2, 4-ytKQ=3f-/7i^} -4, 6-t'X 
(2, 4-^Wx-/l/) ~s . 2 

-(2, 4-ytHD^y7x^)-4 1 6-t*7' 
(2-^b d fy7xX^) -s -hVTity. 2- 
(2, 4-ytKD^y7xX^)-4, 6-t*X<4 
-7K^r^7x-;U) -s -MJTi»* 2- (2, 4 
-^'hKD^7i-/P) -4, 6-t**<2, 4-5/' 
^Ky7xX/H -s -hVT'Jy. 2- (2-tK 
n^y-4-t Kn* ^71-/1/7 x-rt,) -4, 6-5/ 
7x-;P-s -HJTvy, 2- (2tKn=^>-4- 
t Kn^5/71-;V7x-;U) -4, 6-t'A (2, 4- 
i/VWx-^) -s -h ] JTi/y. 2- (2-tK 
ulri/-4~ (2-t Kof S/X?-rt0 7x-/l0 - 
4, 6-v7x-;l— s -hUr^V, 2- (2tKo 
^£/-4- (2-tKn^3/xf;l.) 7x-/W -4, 
6-t'X(2, 4-y7f/l/7x^)-s-h , J7y 
y. 2- (2-tKn*i/-4j (2-t>'n*f*>xf- 
/M^r:/) 7xX;V) -4, 6*y7x^-s -Ml 
7y>, 2- (2tKn#iV-4- (2-tKcafyX 
'^/M^v) 7xx;|/) -4, 6-t'T. (2, 4-x7 
f/l/7x-/l^) -s -bVTzSy. 2- (2-tKn* 
s>-4- (2-tHD^y7'ot/|/) 7xX/U) -4, 
6-x7x-/l>-s -b'J7i/'y, 2- (2hKD^fy 
-4- (2-tKQ^y7Dt^) 7x3) -4, 6 
-t'7. (2, 4-i/7^V7x-;U) -s -MJ7v 



(6) 
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y. 2- (2-tKD^y-4- (3-fcKo*x7t7 

y, 2- (2tFa^>-4- 

/U) 7x-/U) -4, (2. 4-^f-/U7x 

-/u) -s -hyr^'y. 2- (2~t Kn^~4- 

(2-bKD^j/7Demi/) 7x^1/) -4, 6 
-v7x-7l/-s ~HJ7y>\ 2- (2tKo*;/- 
4- 7x-;l/) - 

4, 6-t'X<2, 4-^^;U7x-;l-) -s-MJ 
7>*y. 2--(2-tKo^^-4- (4-hKa^ 
7'f-yU) 7xZ;H -4, 6-y7x-;Hs - h\)T 
y>, 2- (2tKn*5/-4- (4-hKo^fy7 , f 
AO 7x-7l/) -4, (2, 4-y7f^7x 

-s -MJ75/y. 2- (2-tKD*>—4- 

(3-t ^D^T^U) 7x-/l/) -4, 6-y7x 
~/U~s -KUr^V, 2- (2tKadfy-4- (3 
-tFpJfy7'f^)7x-;W-4, 6-b"^(2, 
4-^f-7U7x-/^)-s - hVTis>* 2- ( 2- 
U-tKo^y^/Wi/) 7x 
X/U) -4, 6-^*7i-/U-s -hUr^V. 2- 

(2t (4-fcKO*^77M-*s/> 7 

xX/W) -4,6-tTX (2, 4-y7f^7x-il/) 
-s -HJTvy. . 2- (2, 4-> ? fcKn*S/7x 
x/l^) -4, 6-t'*(2. 4-ytKD^y7x- 
/U) ~s -h'jr^V, , 2- (2, 4-VtHn^rV 
7x-/U)-4, 6-t*^(2-tHa^y7x-/l/) 
-s -bUT^V. 2- (2, 4-yth s D^y7x- 
/I/)-4, 6-b'X (2-t Kn^r->-4-> ; y<^;U7 
x-/tO ~s -h'JTyX 2- (2-tFn*x-4 
-th'n^Wx^) -4, (2-t 
Kn^fy-4-y^f-/U7x-;P) -s -h'JTyX 
2- (2-t>*n^r^-4- (2-tKo*i/XiM/) 
7x-;W-4, ( 2-h Fo^rV-4-^ 

-f/U7x-/W) -s-h'JT^'y. 2-"(2-tKn* 
v-4- (2-fcKD#yIf;^y) 7xX;U) - 
4, 6-t"X {2-tKD^y-4-s/'W7xZ 
_s _ h y r> > s 2 - (2-tKQ^y-4- 
7xx/v) -4, 

(2-tHo^i/-4-y^Wx-^) -s - Ml 
7y>, 2- (2-tb'D^y-4- (2-th'Q^y 
7*DbVU) 7xX/U) -4, (2-tFn^v 
-4-yVf^7x-/I^) -s-b<J7y>, 2 - (2 

7x-/P) -4, 6-t^(2-tKn^y-4-y^ 

y *U7 * y(i, ^^/^y/H^^< 1 



[0043] ±%Afr#*is}imtL>Tlt. 
trfrtfy mt fctt i>ti y®? . £> & v Mi w&x'f ^ 

[0044] ±g&fr#*is!l£&G$S&tfV*l'7 4 

4y\za, B-^uy^muXfrXyM. *fcf±* 
commw^^yy h#s&t * y *U7 < yc 

CO 04 5] i^3fc^t(i, 7fflK<flflr, /3-Xf-l^y 

1i^«SW*/^ylSS^i*fflt^y ^7 4 y£A¥L 
[ o o 4 6 ] *U7 4 y t Lxit* muf^is>, r 

Dfl/X 1 -7x7, 1-^-try, 

-7xy. 4-^^;u- 1 -^yf>, l-^f^ 
w>vvfoi9>$ « 7 4 y^tts^yv-tfhWhii 
l. 

[00471 tit* a, 0-^UytiPrm\*)^> 

[0 04 8] *ira^*3V^T, $)l<#*i')l>g&G$£& 
*>J #W -f V^W^C^Sil45i-U7 4>ta, 

h ykm\-&^m\tzm&Lxn^tLmm 
z>i§&tx\m%z>bK Mn*\/7 4 y i o omi^ 

MLXa, 0-jfr\s>j£pmi#tl>#>&ZQ. oi 
-lOOtt^I, &£L<ii0. 1-7 0MMSH 

Wl* Wit HD^i/T/^/VS^^tS^^^W 
xxf/t'3«^W: 1 1 J: -3 T^Cti^C k 1$ 

x*h. *<m. mmm&frTxi&'St&mx'h 
<tv^\ <&mzfctx®mvwmzm&mixi> ' 

[0050] ±ie^t ltw, witf . ^t- 
^ywostSj^toKm <y-tfy. h;vxy. ^r-> 
uv^co^#^-(b^^ y;oo^v, ?DD* 
1, 2rx;aoi;y. 1,1, 2, 2—fh 

y?aax? y^<T>j\uyyimitMmmm^hWhfi 



1 . ■ . ■■ 

f \ 
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ri2&<K i$mmz. Kfcm.. ^mmmmzm 
txasas-c^s^ »^*c«lt.5o-5oo 

[00 52] %mt Lx\t. m^x^vm^s^ 
< *i § wcje t x 2 mmta& ix«m+$ z t #v 

£&tc*fLr0. 0 1^10SfifffJB^£O#&£L 

[0053] *Jfc*»flrti. J^O^i^TO?!^ 
ar. »fflJ3^4ft{aa»^*fflUT1 i ritf. (i> it 

y *u 7 * ymmcr)*m£mmmx*ft & , an 

ftffi^a^ dSfilSKI^fciftW-* C £ t J: ->r s» 
JiWiFnfcfiiW £<T£#r#£. (Hi) JSKS:«fflL=3r 

or* s. 

[00 54 3 #2& B Jo. ifflEtttfy*^* y®I§£# 
StfeLr^HRiaiCTJOffi^ffii. SEte#y#l/7-f 
yi 0 0SfiSBtC*fLT0. 0 1-7 0MM£l£i:-f 

[0055] tztzL. ±!EjSf£ti#y tU7-f VfiMi 

i WxJf^^^fcLr^-cftffl-ts^tii. * 

[00 5 6] ttz. JJlf^^l/?^^^ 

xfi-jwHtL. mmrnmm^t'tixmm^-h^ 
mn, w$.l< ti^ftdcy *w ^ y i o osmw;: 

MLX 5-5 GS«lffi£-$*l&. 

yfcxxf;i^^ni^k$jirv^feif>. f&fc^K 
-^^^^^^Lft»M^MiK^Jrii^< , 

[0058] ^t, ±Elf y^-u 7 ^y^IM^ 

Ksr«^nx-r s bs tr t , uz 
tc< v^tt«sc*>fcor«ffi^w«ttS:qrr$ tor 

[0059] aft±raa«ii^y ^ yfBuitt. s 
*^*aifl^ £ 0^{t5^^y^i/7^ytcMLr 

ffiJi^*Sgtt^y ^-U7 ^ y^osifls^-xgjitk u 



rrvy^-tsifccj:'!). ^tefofcorifflgitefcffi 

[0060] *» J BOfflB««»fc:fev^rttffl$^S» 

Lr(i, ^oa*o«i§#<&8r# & . 
[006 1 ] _fcjg*stt#y*u7 4 >t tm 

-/fy, l-^-try. 3-^^-1-7'Ty. 4 
-^f^-i-^yf^ l-^ryfcfc'fl&oa-* 

ft. x 5 ? y k or ^ y n^s^ftetf 

[0062] *»B3^j|Hg|tt#y < y WIS?:*3g 
ttiKy *U7 < y^o^-^liC7>y k-tskkh* 
itt&E^fteti. *SEtt^y^-U7-f yi OOSfiSP 

ir sB«tt!K y * 1/7 -r w i - i o o ss» 

[0063] ©^tt^y *U7 4 ymt<m^%tf±%i 
&ftL&&&. mz, ±mmx±®ht7\syYth 

£mzmitLxhi&mmx~iztt\\ *m<r>®m#mffi 
mtm±. mm&xv*u7jywmt5m&xv*u 

VffiTVy^-. ^y^x;l/5^-^fc'tcj:^^ 

asfit:j:Oi&-t=*ttLrtis;t^r#$, ^o 
^^i. mmskm. mm.&%L ^%m±#i mm 

[oo64] **BfloB«ttiKy *vj < ymmte^xf 
wm^m%mM%, m^<^tmx^mzy ^ 

■r*i^^r#s. 

[0065] 

mmm) trnzmmmzhifx^mz* vmmz 

WJ^7^y (^:/>(WtPARl 2 
(2* -h^n^^-5 t - (t ^n^i/x^;w) 7x 

-;u-2H-<yy*hyry-;u) logkeaeist 

S:Jni.rJSBET. 1 3 OXX'ltirJSimitz. fthht: 



(8) 
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COO 6 6] Z<Oti£LXffl£&toZ* mETv& 

m-h z t tcj: o i o 6 g<o»«fcK.»j ?fU7 * ym 
zm&mxtLxntz. 

[ 0 0 6 7 ] ±IP^4>ii/v:il^14^ l J^lx7 ^ yffill 
T34 5 nm(C&(t5®^^ jt a9c*#ffeOS£ 
StmMMOT* 8 • 2 SlSHteft Lit t <7)T'£ & C £ 

(00 6 83 fcfc, fl4>tlfcfflKtt?Ky^7-f yfflll 

r . %5mft-%v>x 'J r □ e y i o o s tcM l i o g 

CO 0 6 9] £^<U'yh£*4Eru*S:ffllvtl 9 0 
°C, 1 5 0^0^^3 0 0 juidl^y-NfcUi. 

£ffc#'J:*U7-f V <*a£: A>f77^Xl 105 
A. E#£^t:^Xig (ft) «) -1 0 0 gfcttl. t K 

D^z^/i^r^f £<yy h y ry-;t^gtt« 

yk) 7 i-^-2H-^y/Miry-;^) lOgfcp 
-h/V3iyxju*>Mi gtzmiXffl£f, 16 0V 

x 7 H^fsuitHf Lt: . n t>titzw®mx y * v 7 yfis 
liis, fc^a^^T^rau i o 5 zowm 

COO 7 0] ^^.HSt^ili:(5|^^^^ChtC 

tmmm£8. iMM$m%&Lt:t><nvt>zzb£ 
mzLtz. 

coo7i] mz, nt>titcMm&xv*u7 < y®%i 
mm 1 1 mmiz lx 3 0 0 u « j?^- h 

SSft#y:*V7 4y (lB^:A^7 7 ni 105 
A, =3ttm&J3lk (ft) Sl> 1 0 0 gfcftU t F 
n^s/r;^;«^^ti t'x^yy h y rv-^SI 

2' -^fl/yt'X [6- (2H-< 

yy>yrr-;u-2-^;u) -4- 

m gzmixm^F. 1 6 otrc7BMBB¥U:. 

[0072] fl^il>tffi»«ttJKy3rU7 -f 

hm#>j 1 t mn-ffitfmL. 1 0 7 gmmtxv 
*\s7<ym5*mt&mntLxwz. zrzmmm 
1 1 mmwmfezm «r J: 0 , &£*TJtiB*ifcKy 

^7 -f y^ii^^c^^TO^ 8 . 2mst& 

mmt lk i> cox-h h z. 1 ltz . 



[0073] <wc, 4* kfcfcWEtttfy y^n 

SHS!PF*O^yrae^yi00gt:WLl0g 

ftffl 1 1 R»C L T 3 0 0 ;u m h £ . 

[ 0 0 7 4 ] LtbWf y 7V-;l^ 
SW«!fiiDOPJ(i. ^f^F9- 3 1 606 O^&fgfcBS* 
(nlfm^^X^Ltc. 
SW«4 . - 

»'Jt^^(«:A^77^1 105 
A, =#¥?i&f»X» («).») lOOgC^U tK 

D^r^w^rft^ h y r^y^m^ra 

(2~ (2, 4-ytHr?^y7x-^) "4, 6~i/ 
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